Stable transformation of Lithospermum erythrorhizon by Agrobacterium rhizogenes and shikonin production of the transformants.
Seedling hypocotyls of Lithospermum erythrorhizon were infected with Agrobacterium rhizogenes (strain 15834) harboring a binary vector with an intron-bearing the β-glucuronidase (GUS) gene driven by cauliflower mosaic virus (CaMV) 35S promoter as well as the hygromycin phosphotransferase (HPT) gene as the selection marker. About 20% of the hairy roots isolated were hygromycin resistant and had co-integrated GUS and HPT genes in their Lithospermum genomic DNA. Because GUS activity was detected in almost all the hygromycin-resistant root tissues, the CaMV 35S promoter seems to be ubiquitously active in L. erythrorhizon hairy roots. In pigment production medium M9, the hairy root cultures had shikonin productivity similar to that of cell suspension cultures of Lithospermum. They also showed light-dependent inhibition of shikonin biosynthesis similar to that of Lithospermum cell cultures. These findings suggest that this hairy root system transformable with A. rhizogenes is a suitable model system for molecular characterization of shikonin biosynthesis via reverse genetics.